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KENWOOD T-599 SPECIFICATIONS 


TRANSMITTING FREQUENCY RANGE: ............... 3.5 MHz Band — 3.50 to 4.00 MHz 
7.0 MHz Band — 7.00 to 7.50 MHz 
14.0 MHz Band — 14.00 to 14.50 MHz 
21.0 MHz Band — 21.00 to 21.50 MHz 
28.0 MHz Band — 28.00 to 28.50 MHz 
28.5 MHz Band — 28.50 to 29.10 MHz 
29.1 MHz Band — 29.10 to 29.70 MHz 
MY PRE= Or EMISSION Sy 0 8 acest alate Pt ee es, SSB (A3J), CW (Al), and AM (A3) 
RATEDSINPU TO TRINALSSTAGE: wari eee SSB and CW 3.5 through 21.0 MHz 200 W 
; 28.0 MHz 160 W 
AM 3.5 through 28.0 MHz 80 W 
CARRIERSSUPPRESSION2 fa eon fee ree heer —40 dB or less 
UNWANTED SIDEBAND SUPPRESSION: .............. — 40 dB or less 
HARMONICS: RADIATION: ce 3.5 4 > oe os | —4O dB or less (under CW Operation) 
OUTRUTAIMPEDANCE! 3254750. - ee eee 50 ohms 
MICROPHONE INPUT IMPEDANCE: .................. 600 ohms or 50 K ohms (as selected) 
MODUELATIONSSYSTEMS: 6 onan case eee: Balanced modulation for SSB and low-power modulation 
for AM. 
SSBEGENERATIONSSYSTEM:) = eee eo Filter system 
TRANSMITTING FREQUENCY CHARACTERISTIC: ....... 300 Hz to 2700 Hz (+6 dB) 
KEVEN Gites fee co es tree kabtaak ats: ¢ aiken SORE OM enn eRe ec ogres= Block bias keying 
FREQUENCY STABILITY 20) pee. ee ee er Within +2 kHz from one minute after switching on the set 
to 60 minutes, and later within +100 Hz per fifteen 
minutes. 
TUBES AND SEMICONDUCTORS EMPLOYED: ......... 3 Vacuum Tubes 
4 FET 
it ike 
29 Transistors 
33 Diodes 
3 Zener Diodes 
1 Varicap 
POWER CONSUMPTION eye cher eee oce eerie 350 Watts maximum 
DIMENSIONS 28sec ote ne. EAST See Serotec 10-5/8” wide 


5-1/2” high 
12-3/16” deep 


WEIGH Tite Se ile eee eet ure wre duel eee SeOuteweh snc. 26.4 Ibs 


TATSTTTTNTTTINTTTNLETTH TATION INIT NTNU UNCUT OTM MTTTOT CUCM LEER LORC LLL 


MNCL OTTO TCO UOMOO COTTON COO TOCO EOC OO OOO MMU TTUCCCOOOT CUTOUT OTRO TOMO TTOTOM UIUC CCC MOU LL LLU LLC LLL. ooo 


METRE ELEC ECOL LCUe LCCC CELLU COLU CCS C CLC C LCL COLL O Co AACACAAAASRSUAUEAENLAALAGALUASASAONASOUDAUERCLASAAAVULAEUAGUNOUOOENALACCUUEDUDAUA DASA EAA MM 


SECTION ONE INSTALLATION 


1 - 1 UNPACKING 


Carefully lift the transmitter out of the packing material 
and examine it for visible damage. If the transmitter has 
been damaged, notify the shipping company. Check the 
tuning controls and switches for freedom of movement. 
Check that the following accessories have been included 
with the transmitter. 

1 Microphone plug 

1 Remote cable 
(for connection to R-599) 

Remote plug 
Phono plugs 
Leg extenders 


= hw N we 


Tuning tool 


1-2 EQUIPMENT INSTALLATION 
GENERAL 


Install the transmitter in a cool dry place, out of the 
direct rays of the sun. Insure that ample space is provid- 
ed above and on each side of the unit to allow free air 
flow over the chassis. 


POWER SOURCE 


The input power requirement for this transmitter is 
115 V AC, with 50/60 Hz. In the areas where the input 
voltage deviation exceeds +10% of the rated value, it is 
recommended that a line voltage regulator unit, with a 
current capacity of three amps minimum, be used. 


ANTENNA 


The pi-network of this transmitter is designed to match 
a 50 ohm load, with an SWR not exceeding 2:1. If opera- 
tion with an antenna having an input impedance greater 
than 75 ohms or SWR in excess of 2:1 is anticipated, it 
is recommended that an appropriate antenna coupling unit 
be used between the transmitter and the antenna. 


MICROPHONE 


The quality of the transmitted SSB or AM signal depends 
to a great extent on the type and characteristics of the 
microphone used. 


The input impedance to the microphone amplifier {s 
600 ohms or 50 K ohms, depending on the position of the 
microphone impedance selector switch, found on the 
bottom of the transmitter. (See Figure 8, Page 13.) 


The microphone circuits were designed under the as- 
sumption that microphones with an output impedance of 
600 ohms will have a standard sensitivity of — 70 to — 80 
dB and those having an impedance of 50 K ohms, a 
standard sensitivity of —40 to —50 dB. Accordingly, 
the transmitter is operable with a wide variety of micro- 
phones. To connect the microphone connector to the 
mirophone, proceed as illustrated in Figure 11, using the 
connector provided with the transmitter. 


EQUIPMENT INTERCONNECTIONS 


Operation with the R-599 Receiver —- When operation is 
in conjunction with the R-599, the remote connector 
terminal of the T-599 transmitter provides all necessary 
connections and switching functions for transceive or 
separate operation. To connect the T-599 transmitter to 
the R-599 receiver proceed as illustrated in Figure 1. 


Operation with Other Receivers — When operating the 
T-599 with a receiver other than the R-599 it will be 
necessary to wire the remote connector socket to provide 
the switching functions required by the particular receiver 
in use. Table 4 lists the remote connector pins and their 
functions. See Figure 2 for connections. 


Operation with a Linear Amplifier — The T-599 provides 
an output power of 100 watts PEP (nominal) and therefore 
provides sufficient drive for most amplifier configurations. 
To connect the T-599 to an amplifier refer to Table 4 for 
switching functions and proceed as illustrated in Figure 3. 


SECTION TWO OPERATION 


a aa 


2 - 1 OPERATING CONTROLS & THEIR FUNCTIONS 


Table 1 provides information on all operating controls 
and their functions. It is recommended that you thorough: 
ly familiarize yourself with the table before operation of the 
transmitter. 


2-2 PRELIMINARY SETTINGS 


Pre-set the front and rear panel controls to the following 
positions: (Refer to Figure 4, 5.) 


Switch Position 
Front Panel 
COIEMO DE Oar esate. auto s ae See TUN 
(QM ELER GSS. 520, . ORS eee ee ee ALC 
CAYBEUNCTIONDS. te cose) eee eee MAN 
(Q\BBANDBPA. ene a Seas - Se Desired Band 
PLO MERWE Rte eck cee ee nn ae eee OFF 
ESTO / SEND 2... 3 ed ae oe STBY 
CUP EDR IV Eg esac eds = cael ae aoe Center of Scale 
GUS)EBREATED 22 e000 te fee ees On Band Selected 
GUA REOAD ee iS ges ees Extreme Counter-clockwise 
Rear Panel 
WIZE SEC LRCY foie ons aoe aes A ne oe SEP 


(13) TRANSVERTER 


2-3 TRANSMITTER TUNING 


Set the POWER switch to ON. Observe that the dial and 
meter are illuminated. Wait two to three minutes until 
the vacuum tubes reach operating temperature. 


Turn the STBY/SEND switch from STBY to SEND and 
adjust the DRIVE control for maximum ALC indication as 
read on the panel meter. 


Set the MODE switch to LSB of USB and the METER 
switch to IP. Check to see that the meter reads an Ip 
of 60 ma. If the meter does not read 60 ma, adjust the 
bias control, located inside the transmitter, for a reading 
of 60 ma. 


Turn the MODE switch from either LSB to the CW 
position and quickly adjust the plate control for minimum 
plate current. 


Set the METER switch to the RF position and adjust the 
DRIVE control for a maximum as indicated on the panel 
meter. Adjust the LOAD control and the PLATE control 
alternately for a maximum meter reading. When the read- 
ing fails to increase, the transmitter is properly tuned and 
transmitting maximum power. 


Set the STBY/SEND switch to STBY. This completes 
adjustment of the transmitter. 


NOTE: When operating on the 28 MHz Band, it may not 
be possible to get any ALC indication during tune-up. 
Should this occur, turn the METER switch to IP and the 
MODE switch to CW. Adjust the DRIVE control for a 
maximum Ip indication, quickly adjust the PLATE con 
trol for minimum Ip, then proceed with paragraph 5. 


2-4 OPERATION 


CW OPERATION 


Set up the transmitter according to Section 2.2. Set the 
MODE switch to CW and the STBY/SEND switch to SEND; 
press the key and adjust the CAR control, located inside 
the top chassis, for an Ip of 200/ma or less. This com- 
pletes the adjustments for manual CW operation. 


For semi-break-in CW operation, set the STBY/SEND 
switch to STBY and the FUNCTION switch to VOX. Press 
the key and adjust VOX gain until the transmitter activates. 
If desired, to increase the VOX release time adjust the 
VOX delay clockwise to increase hold time. Set the 
Antivox clockwise until the VOX does not activate on re- 
ceiver output, and, if the sidetone output is used adjust 
it for a comfortable level. The transmitter is now adjusted 
for semi-break-in operation. 


AM OPERATION 


Set up the transmitter according to section 2.2. Set 
the MODE switch to AM. Adjust the CAR control for a 
maximum Ip of 120 ma. Set the METER switch to the 
ALC position and adjust the microphone gain control 
(mic), inside the transmitter, until the panel meter just 
moves. Decrease microphone gain until the meter ceases 
to move. The transmitter is now properly adjusted for AM 
operation. 


2-5 SSB OPERATION 


Set up the transmitter according to section 2.2. Set 
the MODE switch to the desired sideband. Activate the 
transmitter by placing the STBY/SEND switch to SEND 
or by depressing the PTT switch if used. While speaking 
into the microphone, adjust the MIC gain, inside the trans- 
mitter, until the meter set to the ALC range gives a peak 
indication of slightly less than half scale. 


if VOX operation is desired, set the FUNCTION switch 
to VOX. While speaking into the microphone, adjust the 
VOX gain, inside the transmitter, until the VOX relay is 
activated. Adjust the VOX delay for the desired hold 
time, and adjust the ANTIVOX clockwise until the VOX Is 
not activated by the receiver output. 


2 - 6 CALIBRATING TRANSMITTER TO RECEIVE 
FREQUENCY 


Set the FUNCTION switch to CAL, this activates all cir- 
cuits of the transmitter except the PA and microphone 
amplifier. Turn the main tuning dial until the calibrate 
signal is in zero beat with the received frequency. 


2-7 READING TRANSMIT FREQUENCY 


The main dial has black and red graduations and is 
indexed at 500 Hz intervals over the range 0-25 and 25-50. 
The subdial has alternate blue and red graduations at 25 
kHz intervals over the range of 0-600 kHz. To read the 
transmit frequency, add the band + subdial + main dial. 
Example: Band = 14 MHz, the subdial is between 200 
and the first 25 kHz graduation, and the main dial is at 
18. The frequency is then the sum of 14,000 4+ 200 + 
18 which equals 14.218 MHz. If the subdia! were set be- 
tween the first and second 25 kHz graduation, the 
frequency is then read as 14,000 + 200 + the red scale 
of the main dial. Example: 14,000 + 200 4 45 = 
14.245 MHz. 


2-8 COMBINED OPERATION WITH R-599 
RECEIVER 


When operated as directed in Section 1, selection be- 
tween transmitter and receiver VFO operation may be ac- 
complished by means of the VFO SELECT switch on the 
front panel of the receiver. The VFO SELECT switch func- 
tions as follows: 


Position Function 


NORM With the transmitter SEP/TRCV switch set to 
SEP or TRCV, the transmitter and receiver 
VFO operate independently of each other. 


RX With the transmitter SEP/TRCV switch set to 
TRCV, the transmit and receive frequency are 
controlled by the receiver VFO. 


T™ With the transmitter SEP/TRCV switch set to 
TRCV, the transmit and receive frequency are 
controlled by the transmitter VFO. 


REV With the transmitter SEP/TRCV switch set to 
TRCV, the transmitter VFO controls the re- 
ceive frequency and the receiver VFO con- 
trols the transmit frequency. 


SECTION THREE PRINCIPLES OF OPERATION 


3 - 1 GENERAL DESCRIPTION 
(Refer to the block diagram, Figure 12, page 14) 


The T-599 is a high frequency SSB, AM, or CW trans- 
mitter that provides full coverage of all amateur bands 
between 3.5 MHz and 29.7 MHz. Employing printed 
curcuit construction and solid state components (with the 
exception of the driver and power amplifier), a significant 
reduction in the physical size has been achieved with in- 
creased reliability and uniform performance. 


All units of the T-599 transmitter are marked with their 
identification numbers which are used not only in the 
text of this manual, but in the block and schematic 
diagram as well. Refer to the schematic diagram, Figure 
13, page 15, for circuit analysis. 


3 - 2 MICROPHONE AMPLIFIER (UC2901)J) 


The AF signal from the microphone amplifier is ap- 
plied to the MIC input terminal of the UC2901J unit 
through a two-position input impedance selector switch, 
which selects either 600 ohms or 50 K ohms input im- 
pedance. The signal is then coupled to the microphone 
amplifier, which is comprised of Q1, Q2, and Q3. 


Initial stage amplifier Ql, also functioning as a VOX 
amplifier, provides a gain of approximately 25 dB. The 
output of amplifier Ql is directly coupled through the 
microphone gain control to the second and third stage 
amplifiers Q2 and Q3. 
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The second and third stage amplifiers each use output- 
to-input negative feedback which provides not only high 
gain with a minimum of distortion, but also reduces the 
output impedance, thereby matching the output to the 
balanced modulator. 


3-3 BALANCED MODULATOR (UC2901J) 


During SSB operation, the audio signal, from micro- 
phone amplifier Q3, and the RF signal of 3393.5 or 3396.5 
(depending on the sideband selected) are coupled to the 
ring balanced modulator consisting of iodes D1 through 
D4. AF to RF translation is accomplished; and the output, 
a double sideband suppressed carrier signal, is directly 
coupled to the input of crystal filter XF1. 


For the AM or CW mode of operation a DC voltage is 
applied to the balanced modulator, switching it to an un- 
balanced condition. This allows the AM or CW carrier 
frequency of 3395.0 kHz to pass through the balanced 
modulator to the crystal filter. The amplitude of the car- 
rier to be supplied is controlled by CAR (VR2). 


3-4 CARRIER OSCILLATOR (UC1214J) 


The carrier oscillator frequencies are 3393.5 kHz for 
LSB, 3396.5 kHz for USB and 3395.0 kHz for AM or CW 
transmission. 


Oscillator transistor Ql is operated in a Pierce con- 
figuration, with diodes D1 through D4 inserted in series 
with the USB, LSB, CW, or AM crystal respectively. The 
oscillator frequency is selected by appliation of a forward 
bias to these diodes. 


When not switched on, these diodes present a high 
resistance to ground, opening the oscillator circuit. Ap- 
plication of a forward bias causes the diodes to go into 
conduction, lowering their resistance to approximately 10 
ohms which completes the oscillator circuit to ground, 
allowing oscillator Q1 to start in oscillation. Trimmer 
capacitors connected in parallel with the crystals provide 
a means of fine adjustment to the oscillator frequency. 


The output of oscillator Q1 is coupled through a 
capacitive voltage divider, formed by capacitors Cll and 
C13, to the base of emitter follower Q2. The emitter 
follower configuration of Q2 presents a low output im- 
pedance (approximately 100 ohms), minimizing the 
fluctuation of oscillator output voltage and frequency due 
to load variation. 


3 - 5. FILTER AND IF AMPLIFIER (UC29015) 


During SSB operation, upper and lower sideband infor- 
mation from the balanced modulator is applied to crystal 
filter XFl. The pass band of XF1 is centered on 3395.0 
kHz, and passes either the LSB signal of 3393.5 kHz or 
the USB signal of 3396.5 kHz, depending upon the side- 
band selected. 


The selected sideband is then applied to integrated cir- 
cuit (IC) amplifier Q4 (TS 7045M) which has a circuit 
configuration as shown in figure 13. Transistors Q1 and 
Q2 form a differential pair and Q3 is a constant current 
source. Operating in this arrangement they provide a 
high gain amplifier that is virtually insensitive to tem- 
perature and voltage changes. 


During SSB or CW operation, ALC voltage is applied to 
the base of the emitter follower Q6, effectively varying its 
conduction. The varying output of Q6 is coupled through 
resistor R23 to the base of the differential amplifier, Ql 
and Q2, increasing or decreasing their gain. This provides 
a constant signal to the final amplifiers, assuring a high 
level of output power without excessive distortion at the 
peaks. 


When operating in the AM mode, the RF carrier frequency 
of 3395.0 kHz is applied through crystal filter XF1 to the 
base of Q1 of the differential pair. The modulating 
signal is coupled from the output of microphone amplifier 
Q3, through the emitter follower Q6, to the base of Q1 
and Q2 of the differential pair. 


Algebraic addition of the AF and RF signal takes place 
in the common emitter source, Q1 and Q2. This amplitude 
modulated RF signal is then coupled through transformer 
T2 and the Ist mixer Q5. 


3 - 6 1st MIXER & BAND PASS FILTER (UC29014J) 


The IF signal from TA 7045M (IF amplifier Q4) is coupl- 
ed to the 1st mixer Q5, where it is heterodyned with the 
output signal of the VFO operating in the frequency range 
4.9 to 5.5 MHz. This produces the 2nd IF signal between 
8.295 and 8.895 MHz. 


Mixer Q5, a field effect transistor, provides a wide square 
Eg-Ild characteristic curve which makes it particularly 
suitable for a mixer. 


VFO isolation is provided by the emitter follower Q7, 
and prevents the transmitter and receiver circuits from 
interfering with each other when the T-599 is operated 
with its companion receiver R-599 in the transceive mode. 


The AM, CW, or SSB signal in the range of 8.295 to 
8.895 MHz is coupled to the band pass-filter (BPF). The 
filter consists of three tuned LC circuits with a center 
frequency of 8.595 kHz and is essentially flat (within 
+1 dB) for 300 kHz on each side of center. 


It rejects spurious signals outside its bandpass and the 
output is delivered to the 2nd mixer (UC24025). 


3-7 VFO UNIT (UCO116J) 


The variable frequency oscillator operates in the fre- 
quency range of 4.9 to 5.5 MHz. The circuit is composed 
of a field effect transistor (FET) operating in a Clapp con- 
figuration followed by three buffer stages each employing 
FET. 


The output from the buffer stages is coupled through a 
harmonic filter to an output stage, consisting of two 
transistors connected in a Darlington configuration and 
acting as a low impedance buffer. 


The BFO unit is of the enclosed type and completely 
adjusted. It should never be removed from its case or 
modified in any way. 


3-8 2nd MIXER (UC2402J, UCO118J) 


The output of the bandpass filter is coupled to the 2nd 
mixer, where it is mixed with the output of the heterodyne 
crystal oscillator of the selected band. This mixer operates 
in the subtractive mode, therefore the output frequency is 
the difference between the two input frequencies. 


The plate tuning circuit (UCO118J) is composed of a 
variable capacitor and a fixed coil, parallel resonant to 
3.5 MHz. Band switching for the 7, 14, 21, and 28 MHz 
bands is accomplished by connecting the coil of the select- 
ed band in parallel with the basic 3.5 MHz resonant cir- 
cuit. This effectively decreases the total inductance of 
the circuit, increasing the resonant frequency. 


3-9 HETERODYNE CRYSTAL OSCILLATOR 
(UC2402J, UCO119J) 


Transistor Q2 and its associated crystal form a 3rd 
ovetone crystal oscillator. The crystals and tuning coil 
are mounted on a separate unit (UCO119J), so designed 
that the appropriate circuit is automatically selected by 
the band switch for the band in use. 


Because of the large bandwidth of the 10 meter band, 
individual coil and crystal combinations are used to cover 
the band segments of 28, 28.5 and 29.1 MHz respectively. 
This assures uniform performance over the entire band. 


During separate operation, the DPDT SEP/TRCV switch 
places a ground on the emitter of Q2 and the base of Q3. 
Under these conditions, input amplifier Q3 is cut off and 
oscillator Q2 supplies the injection voltage for the 2nd 
mixer. 


When the transceive mode of operation is selected, the 
output of the R-599 receiver heterodyne oscillator is ap- 
plied to the base of input amplifier Q3 through one con- 
tact of the DPDT SEP/TRCV switch. 


The other contact of the switch breaks the ground to 
the emitter of Q2, grounding the emitter of Q3 and the 
cathode of diode D1. The injection signal for the 2nd 
mixer is now taken from input amplifier Q3. Application 
of ground to diode D1 cause it to be forward biased by 
the pullup action of R2 to the 9 volt source; this grounds 
the base of Q2, insuring its inactivity. 


3-10 DRIVER AMPLIFIER (UC2402J, UCO117J) 


The output of the 2nd mixer is capacity coupled to the 
grid of the driver amplifier V1. Operating as a class A 
amplifier, this stage provides sufficient gain to drive the 
parallel class AB1 final amplifier, V2 and V3. 


The plate tuning circuit is identical to that of the 2nd 
mixer with the exception of a link coupling added to the 
3.5 MHz coil. This derives an output sufficient to drive 
a VHF transverter or similar device requiring a low level 
driving signal. 


Turning the TRANSVERTER switch to ON connects the 
link coil to the transverter output connector and applies a 
negative voltage to the screen grid of the final amplifier 
tubes causing them to cut off. 


3-11 POWER AMPLIFIER STAGE 


The power amplifier stage consists of two 6146 beam 
power tubes connected in parallel and operated in class 
AB1 with a rated power input of 200 watts PEP. Neutrali- 
zation of this stage assures optimum stability for opera- 
tion on all bands. 
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Output from the parallel power amplifier is tuned by a 
pi-network and coupled to the antenna through contacts of 
the TX/RX relay, RL2. 


3-12 ALC & BIAS CONTROL (UC30014J) 


This unit controls the operating and blocking bias to the 
lst mixer, 2nd mixer, driver and power amplifier for the 
AM, CW, and SSB mode of operation. 


During the SSB or AM mode of operation, the junction of 
resistor Rl and diode D1 is forceably grounded by the 
MODE switch. This removes the blocking bias from the 
driver (terminal DG) and the 1st and 2nd mixer (terminal 
MG). 


Under standby conditions, terminal RS is grounded 
through contacts of the VOX relay. This establishes a bias 
on the base of transistor Q1, turning it on, which 
places —94 volts on terminal PG through diode D2 and 
variable resistor VR1. This negative voltage keeps power 
amplifier, V2 and V3 in a cutoff condition. 


Activation of the VOX relay by voice signal or manual 
switch removes the ground from terminal RS, removing 
the bias from the base of Q1, turning it off. Operating 
bias of about —50 volts (derived through terminal PG, 
from the —94 volt source, and voltage divider network 
RS, RG, and VRS) is now applied to the power amplifier. 


When the CW mode of operation is selected and the 
transmitter is in standby, the ground from the junction of 
resistor Rl and diode D1 is removed. Blocking bias is 
now developed across voltage divider R1, RQ and R10 and 
applied to terminal DG and MG, biasing the first mixer, 
2nd mixer and driver stage into cutoff. Terminal RS 
is grounded through contacts of the VOX relay which turns 
on transistor Q1 and applies — 94 volts bias to the power 
amplifier through teminal PG, cutting them off. 


Closing the key grounds the junction of resistor R1 and 
diode D1 and activates the VOX relay. The ground at the 
junction of Rl and D1 removes the blocking bias to the 
lst mixer, 2nd mixer, and driver through terminal DG and 
MG. Activation of the VOX relay removes the ground at 
terminal RS which cuts off transistor Q1 and applies operat- 
ing bias to the power amplifier through voltage divider 
R5, R6 and VR5. 


This form of block bias keying assures smooth CW 
operation without backwave radiation. 


Transistor Q2 functions as an ALC amplifier during CW 
and SSB operation. When the power amplifier is driven 
into grid current region, a voltage change is felt across 
variable resistor VR1; this change is detected and amplified 
by transistor Q2 and applied to the ALC terminal of the 
board where it is coupled to IF amplifier Q4, effectively con- 
trolling the gain of the IF stage. 


This circuit has a fast attack time and a slow release 
time assuring optimum drive to the power amplifier at 
all times without excessive distortion. 


3 - 13 POWER SUPPLY CIRCUIT 
CABINET) 


(UC1011J AND 


Operating voltages for the transmitter are derived from 
a single transformer with multiple secondary windings. 
The power supply delivers the following voltages: high 
voltage B+ — 850 VDC, low voltage B+ — 210 VDC 
and 300 VDC, Bias — —90 VDC, low voltage — +14 
VDC. 


The power supply operates from 115 V AC, 50 or 60 Hz 
and is protected against overload by a 6 amp fused primary. 
Television interference is reduced by the incorporation of 
an internal brute force line filter. 


3-14 AUTOMATIC VOLTAGE REGULATOR (AVR) 
(UC1010J) 


The AVR unit supplies power to the VFO, carrier oscil- 
lator, heterodyne oscillator and other circuits of the trans- 
mitter that require a stable low voltage source. Precision 
regulation of the +9 volt spply (Derived from +14 V DC 
supply) is obtained by the use of an error detection circuit, 
an error amplifier circuit and a series regulator. Detailed 
circuit analysis is as follows: 


Transistor Q3 and Q4 comprise a differential amplifier. 
Transistor Q2 is the error amplifier and transistor Q1 is 
the series regulator. The reference voltage for the dif- 
ferential amplifier is estblished by resistor R9 and D1, a 
6.6 volt zener diode. The emitter voltage of Q4 follows 
its base voltage (less the base-emitter drop of approxi- 
mately 0.6 volt) and places the emitter of Q3 approximate- 
ly 0.2 volts negative with respect to the base. Under these 
conditions error amplifier Q2 and series regulator QI are 
quiescent and the output voltage is stabilized at +9 volts. 


Should the output voltage (sensed at the base of 
transistor Q3) decrease, the collector current will also 
decrease causing an increase in collector voltage. The 
increase in Q3 collector voltage is directly coupled to the 
base of error amplifier Q2; this icreasing positive potential 
on the base causes the collector current to increase, de- 
creasing the collector voltage. The decrease in collector 
voltage of Q2 is felt on the base of series regulator Q1, 4 
silicon PNP transistor. The decrease in base voltage 
causes an increase in current through Ql decreasing the 
collector-to-emitter voltage drop, stabilizing the output 
voltage at +9 volts. 


3 - 15 VOX AMPLIFIER & ANTIVOX CIRCUIT 
(UC3101J) 
VOX AMPLIFIER 


Under standby condition this circuit is quiescent; 
transistors Q4, Q5, Q7, and Q8 are turned off and 


transistor Q1 is turned on. VOX amplifier holding capacitor 
C10 is charged from the +9 volt supply through the VOX 
relay resistor VR8. 


The output of amplifier Q3 is rectified by half-wave 
rectifier D6 and produces a —DC output voltage pro- 
portional to the AF input to Q3. Application of an AF 
signal to Q3, and subsequent rectification by D6, forward 
biases Q4 turning it on. With Q4 on, the base potential 
of Q5 is lowered, turning it on and allowing the VOX 
amplifier holding capacitor C10 to discharge through the 
low collector-to-emitter resistance of Q5. 


Since the discharge current of C10 is Hfe times as large 
as the base current of Q5, capacitor C10 will completely 
discharge through Q5 with the slightest amount of current 
flow through the collector of Q4. For this reason, the time 
constant circuit is capable of providing an almost con- 
stant VOX hold time for a variable level at the input. 
ANTIVOX CIRCUIT (UC3101J) 


The ANTIVOX signal is coupled through step-up trans- 
former T1 to a full-wave bridge rectifier comprised of diodes 
D1 through D4. The positive DC voltage from the rectifier 
circuit is applied to the base of Q1, turning off the 
transistor. 


When transistor Q1 turns off, the increase in collector 
voltage is coupled through diode D2 to the base of Q2 
turning it on, simultaneously charging time-constant 
capacitor C5. With Q2 turned on, a ground is placed on 
the base of transistor Q4 of the VOX circuit, preventing 
the VOX circuit from being activated by extraneous noise. 


3-16 SIDE TONE OSCILLATOR (UC3102J) 


The side tone oscillator activates the VOX amplifier for 
semi-break-in keying and provides monitoring facilities dur- 
ing CW operation. 


The circuit consists of transistors Q1, Q2, Q3 and Q4. 
Transistor Ql is a phase shift oscillator operating at ap- 
proximately 750 Hz. Transistor Q2 and complementary 
pair Q3 and Q4 provide sufficient amplification to operate 
an 8 ohm speaker. The output power is approximately 
100 mW. 


Insertion of the key in the key jack forward biases 
oscillator Q1, activating it for subsequent CW operation. 


The CW sidetone volume and VOX actuating signal is 
controlled by VR1, located just inside the top cover on 
UC3102J. This position is shown in Figure 6. The 
transmitter will not function in semiautomatic CW mode 
unless VR1 is advanced sufficiently to the clockwise posi- 
tion. 


SECTION FOUR MAINTENANCE 


4-1 GENERAL 


Included in this section are alignment, neutralization 
procedures and voltage measurements. Should it become 
necessary to remove any of the solid state devices, be 
sure to attach an appropriate heat sink to the device leads 
prior to application of the soldering iron. 

To remove the transmitter chassis from the cabinet, 
remove two screws from the top plate and three screws 
from each side, then lift the cabinet up and away from 
the chassis. 

To remove the bottom plate, remove seven screws and 
lift the plate off. DO NOT REMOVE SCREWS HOLDING 
THE FEET TO THE BOTTOM PLATE. 


4-2 CARRIER OSCILLATOR ADJUSTMENT 


Accurate adjustment of the carrier oscillator requires a 
frequency counter or other accurate frequency determining 
device and an RF VIVM. In the absence of these items of 
test equipment, an approximate adjustment can be made 
using the following procedure: 

Lightly couple a calibrated communications receiver to 
the output of the carrier oscillator. Set the receiver to 
receive a frequency of 3393.5 kHz. 

With the MODE switch in the LSB position, adjust the 
core of transformer Ti in a clockwise direction until oscil- 
lation stops. Now turn the core counterclockwise until 
oscillation just starts. Check to see that the oscillator 
functions in USB and CW positions of the FUNCTION 
switch. 


4-3 CARRIER BALANCE ADJUSTMENT 


Connect the transmitter output to a dummy load. 
Tune and load the transmitter for CW operation on the 
7 MHz or 14 MHz band. Set the carrier level to 200 ma 
as indicated on the panel meter. 

Set the FUNCTION switch to LSB and MIC gain to the 
extreme counter-clockwise position. Alternately adjust 
trimmer TCl and resistor VR1 on the generator unit 
(UC2901J) for minimum indication, as read on the panel 
meter. (The METER switch is in the IP position.) 


4-4 GENERATOR UNIT ADJUSTMENT (UC2901J) 


With the transmitter tuned to operate in the CW mode, 
adjust the cores of transformers Tl and T2 on the 
generator unit for maximum indication as read on the 
panel meter. (The METER switch is in the RF position.) 

DO NOT attempt adjustment of transformers T3, T4, 
and T5 unless a sweep and marker generator is used. 
Adjustment of these transformers affects the bandpass of 
this transmitter. 


4-5 HETERODYNE CRYSTAL OSCILLATOR 
ADJUSTMENT (UC0O119J) 


To adjust the heterodyne crystal oscillator frequency, 
locate the crystal oscillator coil in the coil pack behind 
the front panel, and adjust it as follows: 


10 


Slowly turn the core clockwise until oscillator stops. 
Then turn the core 14 to 1 turn counter-clockwise until the 
oscillator goes into oscillation. 

The output of the heterodyne oscillator may be checked 
with a communications receiver tuned to the appropriate 
frequency, or by watching the RF indication on the panel 
meter as the oscillator coil is adjusted. 


4-6 DRIVER TUNING (UCO118J , UCO117J) 


(See Figure 8, page 13) 

Locate the mixer tuning coils at the center of the coil 
pack, and the driver- plate tuning coils at the end near 
the PA. Set the MODE switch to CW and the DRIVE 
control to center scale. 

With the transmitter in the transmit condition, adjust 
the cores of the mixer and driver tuning coils for maximum 
output as indicated on the panel meter set to the RF 
position. 

During this procedure adjust the bands in the following 
order: 3.5, then 28.5, then 21, then 14, and then 7 MHz 
with the VFO set at 3.75, 28.8, 21.225, 14.175 and 7.15 
MHz respectively. 

The coils of this unit are switched in series and parallel- 
ed for the different bands. It is therefore essential that 
the coils be adjusted in the order given. 


4-7 NEUTRALIZATION OF THE PA 


(Refer to Figure 7, page 13) 

Turn the transmitter for CW operation at 21.225 MHz; 
then disable the power amplifier by setting the TRANS- 
VERTER switch to ON. 

With a sensitive VTVM connected to the screen grids of 
the PA, adjust neutralizing capacitor TC1 for minimum 
indication on the VIVM. This capacitor is located on the 
top of the PA compartment. 


4-8 AM SET 


(Refer to Figure 8, page 13) 

Set the bandswitch to the 14 MHz band, and adjust the 
transmitter for maximum output in the CW mode. 

With the panel meter set to ALC, adjust the CAR control 
on the top of the chassis for a meter reading of 200 ma. 

Turn the MODE switch to AM and adjust AM-set control 
VR3 on the bottom of the chassis for a meter reading of 
120 ma. (The meter is set to IP.) 


4-9 LUBRICATION AND CLEANING 


Thoroughly clean and lubricate the double gears of the 
dial drive once each year with machine oil. 

The knobs and front panel may be cleaned with any 
neutral cleaner. 


4-10 PILOT LAMP REPLACEMENT 


Should the pilot lamps require .replacement, replace 
them only with a tubular type, having a current rating of 
300 ma at 8 volts. These are available from your local 
dealer. 
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Figure 1 Interconnection of T-599 and R-599 receiver 
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An example in which switchover between the 
transmitter and the receiver is performed by 
tuning on and off the mute bias 

One contact of switching relay is repeated to 
terminals No. 12, No. 13 and No. 14 respective- 
ly. Use these terminals after making reference 
to the use of the terminals in the text. 

Solder lead wires to pins No. 13 and No. 14 of 
16pin. 


I3 


i) t2 (a) Connection diagram of socket To ANTENNA lb) Connection of receiver 


Figure 2 Interconnection of T-599 with receiver other than R-599 
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Figure 3 Interconnection of 1-599 with linear amplifier 
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REF. NO, 


FRONT PANEL (See Figure 4) 


a 


(1) MODE 


(2) METER 
(1) ALC 


(4) FUNCTION 
(9) BAND 


(10) POWER 


(11) SEND/SiBY 


Selects mode of operation. Tune, CW, LSB, USB or AM. 


Provides relative indication of ALC voltage feedback to IF amp. Q4. 
Indicates PA plate current by measuring PA cathode voltage. 
Provides relative indication of PA, RF output voltage. 

Indicates plate voltage of PA. 


Selects manual or VOX keying or, in the calibrate position, activates low level stages of 
transmitter for zero beat to the receive frequency. 


Selects appropriate circuits for operation in 600 kHz segment of the 3.5, 7, 14, 21 or 
28 MHz band. 


Applies input power to all circuits of the transmitter. 


Manually keys transmitter when set to the send position. 


(12) DRIVE Tunes all ganged circuits of the PA driver. 

(13) PLATE The inner knob of a composite control resonates PA plate circuit to desired frequency. 
Before operating, pre-position this control to the band in use. Read band on the outer 
scale marked on the panel. 

(14) LOAD The outer, knob of a composite control adjusts the antenna load variable capacitor. 
Approximate load impedance is read on the inner scale. The impedance increases 
clockwise on the scale. 

REAR PANEL CONTROLS AND CONNECTORS (See Figure 5) 
(1) RX ANT Common antenna to receiver. Switching of the antenna is accomplished by an internal 
TR relay. 
(2) ANT Transmitter output to the antenna, linear amplifier, or dummy load. Do not operate 
p 
this transmitter without a 50 to 75 ohm load connected to this connector. 
(3) GND Ground terminal. Do not operate this transmitter without a good earth ground. 
(5) EXT. AC Provides 300 watt AC output to external unit. 
(6) ALC This is the input for ALC voltage when using a linear amplifier. 
(7) AMP. C These are terminals for making the control connections for a linear amplifier when it is 
used. These terminals are shorted when the T-599 is switched to transmitting mode. 
(8) REMOTE Provides interconnection for R-599 receiver or relay control contacts for linear ampli- 
fier. 
(11) KEY CW key input. 


(12) SEP/TRCV 


Selects sepurate or transceive operation when operated in conjunction with the R-599 
receiver. 


(13) TRANSVERTER When switch is set to the OFF position, the PA is disabled and the driver output is 
ON-OFF link coupled to the transverter output terminal. 


(14) TRANSVERTER OUT Output connector to a transverter. 
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TOP CHASSIS CONTROLS (See Figure 6) 


i 


(1) CAR Variable resistor that adjusts the output carrier level during CW or AM operation. 
(2) MIC Miceonone gain control. iy ee ay 
(3) VOX VOX sensitivity control. . ig 
(4) ANTI-VOX Ait Adjust level a antier voltae: i 
(5) DELAY : ; aise VOX drop-out aya ie ad 
(6) BIAS. ean Adjust static PA bate iver: a ae 
SIDETONE i Adjust Scions sain (Located aide tel uc3102/ bcidetbne Unit. See Figure 7.) 
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BOTTOM CONTROL (See Figure 8) 


a 
MIC IMP Select 600 ohm or 50 K ohm input impedance to the microphone amplifier. 
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Chassis controls view 


Figure 6 
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Table 3. Voltage measurements 


UNIT | TER- 
UNIT | TER- 
UNIT | MINaL| NOTE1 | VOLTAGE NO. 
1.4 UC R 
0.4 3C0lu oS 
(1.0) R 
R —7.0 S 
MG 
S 0 R 
Fa TR 145 S 
Bl 
uC S 13.5 7.5 = 
2501S. tf R 0 R 14.5 S 
| s 13.5 S 13.5 tte 3 
Note7 14.5 
2 eae a | 3101u V 0.65 : 
6.2 R |—460 
ALC R 8.5 R 
S Note3 1.5 iS) TO 
= coe V 0.65 S 
BS 9.0 (6. “= 
R 3.8 R 
VFO (1.0) vs 
ee Vv 5.2 S 
ee | R (0) —— : : 
' OU | R 14. 
ls 4S Note6 (0.5! 14 5 B 
4 
[eae K 13.6 R 
LSB Kv! 
UC mee 3047 | Cc 12.8 S 
R 145 K ~60 
1214J ie KY2 i 
S 13.5 as bs ia! 0 S 
| see 
OUT (1.0) 3102J K 0 = 
—}——+ OE 
R 54 | Noted 16 : 
UC ea: ree Mes 
B | 9.0 K [ 145 
0116N --—j —- ae B 
OUT (1.0) C 13.5 
jo ee a 
| R 14.5 R 14.5 
- 13.5 IN 
UC : uc is 13.5 
9 9.0 
2402J 1{O10u | OUT 9.0 
SEP 3.0 
: Ec 


V 1 Qs 
12BY7A 
6.8 R 
Note3 1.7 Ss 
R 
S 
R 
S 
R 
S. 
6.8 R 
Note3 1.7 S 
Note 1 R: Under stand-by condition. Note 3. Approx. 5.5 V if meter set at ALC range does not deflect. 
S: Under maximum CW transmitting output. Note 4. MODE Switch set at AM. O at positions other than AM. 
SEP: = SEP TRCV switch at SEP Position. Note5 MODE Switch set at Position TUN, CW and AM. 
TR CVS er TRCV Switch at TRCV Position. O at Position other than TUN, CW and AM. 
A: 0.5 V ANTI-VOX input Signal. Note6 Value varies depending on how ALC circuit functions. 
V: VOX and CW side tone Operations. Note? 3.5 MHz band. O for the band other than 3.5 MHz band. 
K: CW operation with Stand-by Key inserted. Note8 | DELAY VR control placed in the extreme counterclockwise 
C: CW operation with Key downed. position. 
Note2 Read E, B and CasS, G1 and G2 respectively. NoteQ Operations other than CW operation. 


D is same as 14 V Supply line. 


* Measurement is made using a vacume tube voltmeter. The value shows the voltage to the chassis. 
The value in ( ) denotes the AC voltage and that in [ ] the RF voltage. 
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Table 3 Voltage measurements 


UNIT | TER- UNIT | TER- 
NO. minaL| NOTE! | VOLTAGE NO. |MINAL NOTE! | VOLTAGE 
aes 
AFS Note4 1.4 5 SEP | 0 
_ AFE nah 0.4 TRC | __0.17 
CAR (1.0) Wes Ek 
— 
5 R —7.0 S 0 
MG 
3 0 SEP tae 
a Ox 
R 14.5 TRCV 05 
Bl 
uc S 13.5 OL 75 
oa S| 
2901¥U * R 0 mn R 14.5 
uc 
i 2402) | — 
oM = 0 ve | Note7 14.5 
| . 6.2 ie R |-—46.0 
ALC 
S Note3 1.5 S 0 
ou 9.0 H (6.3) 
2 ate | 
————— 
eae R 318 
QUT a 
' i S Note6 {0 5) S 290 
a | 9.0 DVC | Note7 
LSB R | -70 


TA7045M 12BY7A 
R 6.8 0 R 
S Note3 1.7 ile 2.6 S 
R —46 R 
Gea ht 0 S 
R “i R 
) 0 
S S 
---——————- 
R R 
S — 
R R 
S S 


Note? R: Under stand-by condition. Note 3. Approx. 5.5 V if meter set at ALC range does not deflect. 
S: Under maximum CW transmitting output. Note 4 MODE Switch set at AM. O at positions other than AM. 
SEP: SEP TRCV switch at SEP Position. Note5 MODE Switch set at Position TUN, CW and AM. 
REV SER TRCV Switch at TRCV Position. O at Position other than TUN, CW and AM. 
A: 0.5 V ANTI-VOX input Signal. Note6 Valuevaries depending on how ALC circuit functions. 
V: VOX and CW side tone Operations. Note? 3.5 MHz band. O for the band other than 3.5 MHz band. 
K: CW operation with Stand-by Key inserted. Note8 | DELAY VR control placed in the extreme counterclockwise 
(oe CW operation with Key downed. position. 
Note2 Read E, B and CasS, G1 and G2 respectively. NoteQ Operations other than CW operation. 


D is same as 14 V Supply line. 


* Measurement is made using a vacume tube voltmeter. The value shows the voltage to the chassis. 
The value in ( ) denotes the AC voltage and that in [ ] the RF voltage. 
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WARRANTY 


Henry Radio warrants this product to be free from defective material and work- 
manship and agrees to remedy any such defect or to furnish a new part in exchange 
for any part of any Kenwood unit which under normal installation, use, and service 
discloses such defect, provided the unit is delivered by the owner to us intact, for 
our examination, with all transportation charges prepaid to our store, within ninety 
days from the date of sale to original purchaser and provided that such examination 
discloses in our judgment that it is thus defective. Should a malfunction be suspected, 
write in detail to our Service Department for suggestions concerning the operation, 
repair, or return of your unit if it should prove necessary. 


This warranty does not extend to any of our radio products which have been 
subjected to misuse, neglect, accident, incorrect wiring not our own, improper in- 
stallation, or to use in violation of instructions furnished by us, nor does it extend to 
units which have been repaired or altered outside our factory, nor in cases where the 
serial number thereof has been removed, defaced, or changed, nor to units used with 
accessories not manufactured or recommended by us. 


Any part of a unit approved for remedy or exchange hereunder will be remedied or 
exchanged by Henry Radio without charge to the owner. 


This warranty is in lieu of all other warranties expressed or implied and no rep- 
resentative or person is authorized to assume for us any other liability in connection 
with the sale of our radio products. 


Henry Radio reserves the right to make any improvements to its products which it 
may deem desirable without obligation to install such improvements in its previously 


HENTY Radio 


11240 W. Olympic Blvd., Los Angeles, Calif. 90064 213/477-6701 
931 N. Euclid, Anaheim, Calif. 92801 714/772-9200 
Butler, Missouri 64730 816/679-3127 
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Manufactured by TRIO ELECTRONICS, INC., Tokyo, Japan 
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